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ABSTRACT * ; 

Results of the 1981 Survey of Earned -Doctorates , 
which is conducted by five federal agencies, are, summarized. About 95 
percent of the annual cohort of recipients of the* Ph.D. and similar 
-d^eet-orates respond to the survey questionnaire. The database also 
includes some information on norirespondents obtained frpm public 
sources; recipients of -f irst-pro£essional degrees (e.g. , M.D. * s) are 
not included.' Highlights are as follows: annual science and 
engineering (S/E) doctorate production increased over 2 percent to 
17,600 between 1980 and 1&81; S/E doctorates accounted fbr about 56-^- 
percent of all- doctorates in 1981, approximately the level that has 
prevailed since 1975; decreases in doctorate production occurred in 
engineering and the physical sciences (both are^ down almost 30 
percent over the decade) r while psychology and the life sciences 
generally increased; the annual number of both U.S. and' foreign S/E 
doctorate recipients generally declined over the 1971-1981 period, 
but^the 13 percent decrease for U.S. citizens was ^almost twice as 
great as that for non^U.S. citizens; minority group members received 
about one-tenth of the S/E doctorates awarded to U.'S. 1 citizens and 
permanent residents in 1981; the sex composition 'of the new S/E 
doptorate recipients changed over the last" 10 years, with the 
proportion of Women increasing from, 10 percent nn 1971 to 23 percent 
in.^981; the majority of, doctorates undertake employment following 
VraHuation but the loci" qf job opportunities have been 4 changing; the 
proportion, of S/E doctorates entering employment in academia fell 
f rom'60, f percent in 1971-to 43 percent- in 1981, while employment in 
nonacddemic institution^, excluding government., grew from 25 to 40 
percent* (SW) H t * ' m - 0 
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The Survey oLEarried Doctorate* U conducted anrfuaily by the National Research CoupciP for the 
National Science Foundation, the National Endowment for the Humanities, the National Institutes of 
Health, and the Department of Education. Approximately 95 percent of the annual cohort Of recip- 
ients of the Ph. D. and similar doctorates respond to the survey questionnaire The data base also*; 
includes some information for nonrespondenu that is obtained from public sources. Recipients of ' 
nonprofessional degrees, e.g.. M.D.'s. are not included. / 
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Highlights 

• Annual science and engineering (S/E) doctorate pro- 
duction increased over 2 percent to 17,600 between 1980 and 
1981. It was, however, 7 percent below the peak reached in 
1973. S/E doctorates accounted for about 56 percent of all 
doctorates in 1981. approximately the level that has pre* 
vailed since 1973. 

9 There were substantial field differences in S/E doc- 
torate production trends over the last 10 years. The most^ 
notaOTT v7ere the decreases thaT~occurred in engineering 
and the physical sciences, both down almost 30 percent over 
the decade. N In contrast, psychology and the life sciences 
generally increased 

• The annual number of both* U.S. and foreign S/E doc- 
torate recipients generally declined over the 1971-61 period, 
but the 13-percent decrease for U.S. citizens was almost 
twice as great as that for non-U.S. citizens. The share of S/E 
doctorates awarded to U.S. citizens declined in all fields 
except the life sciences and psychology. The sharpest decline 
was in engineering— from 70 percent in 1971 to less than 50 
percent in 1981. 

• Minority group members received approximately one- 
tenth of the S/E doctorates awarded to U.S. citizens and 
permanent residents in 1981. Asian Americans earned almost 
three-fifths of the degrees awarded to minorities, but their 
share has decreased somewhat over recent years as the 
numbers oL kispanics and blacks have increased. 

v 

• The sex composition (5f*the new S/E doctorate recipients 
changed over the last 10 years— with the proportion of women 
increasing from \0 percent- in 1971 to 33 percent in 1981. 
The number of S/E doctorates awarded to worsen more than 
doubled between 1971 and 1981 -ho about 4.000. while the 
number of S/E doctorates awarded to men fell by 20 per- 
com to O.oDOj The growth in the number of S/E doctorates 



«\ii«jitii>nai information it tvaiiabit from the Nettonai Research Council s 
«nnuoi pubiicauoji •anas, Summory Report. Doctorote Ractpunu 
IratnVS Vnw^jfiit (Washington. D.tU 
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awarded to women, however, was not sufficient to offset 
fully the decrease in the degrees awarded to men in 1981 
compared with 1971. 

• The majority of doctorates undertake employment fol- 
lowing graduation but the loci of job opportunities have 

' been changing. For S/E doctorates who had signed contracts 
or made similar commitments, the proportion entering employ* 
ment in academia feH from 60 percent in 1971 to 43 percent 
in 1981; employment in nonacademicfnstitutions, excluding 
government, grew{rom25^ercent-to-40^p^efrcennThere^wai 
little change in the proportiontentering government employ* 
ment, approximately 15 percent. 

• In 1981, almost 30 percent of the new S/E doctorates 
planned to undertake postdoctoral study, abofet the same 
proportion as in previous years. The propensity for post* 
doctoral study varied greatly by field but not by citizenship 

*^r sex. About 55 percent of the new life sciences doctorates 
an^ about 40 percent of those in the physical sciences planned 
postdoctoral study. These two fields accounted for over three- 
fourths af all S/E doctorates with postdoctoral study plans. 

Trends in Doctorate Production 

Doctorate produqjion in)all fields went through a cycle of 
growth and decline between 1971 and 1981. From l971 to 
1973 total doctorate production increased 6 percent and then 
declined 7 percent to 31.300 to 1981. In S/E fields doctorate 
production was essentially level from 1971 to 1973, and then 
declined by 7 pfrcent to 17.600 in 1981. x X)e3pHe the Recline 
m S/E doctorate production since 1973. the S/E share of 
total doctorates remained at approximately 55 percent. 



'This decline is also reported in National Science Foundation. Trends 
<n Science and Engineering degrees. .350 through iSflO. Sihence Re* 
t sourcas Studies Highlights' i\SF Sl-JCOt (Washin-ion. D.C. October 7 
HMJII. Hut report utilized degree data from the National Center for Educa- 
tion Statistics (NCESl Inconsistencies between lhe Survey of Earned Doc- 
-ufjios |S£D| «ind the NpES data may occur because of differences *n data 
collection methods. Individuals furnish the SED deta. untie institutions fur- 
nish the NCES deta. 
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The changes tha! occurrecTbjMween 1971 and 1981 in total 

—.incl in S/E doctorate production were the result of tartar 
substantial, but offsetting, changes m the basic underlying 
* factors These were, first, changes in the pool of potential 
new JuUufuies and. second, changes m the fraction of that 

. pool -who actually acquired doctorates (table 11 ). The poten- 
h al pool, defined as the number completing baccalaureates 
seven yeari earlier, doubled: the fraction acquiring doctorates 
{the completion rate "} feJl dramatically— by approximately 

^one-half for S/E and non-S/Edegrees. These declines in 
completion rates reflect both the decrease in the fraction of 
the potential pool going on for advanced degrees and the 
shifting to graduate and professional training in fields such 

% as law. business, and medicine. 

Tablt 1 . Trends in doctors!* dettrmlntnU 
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FIELD 

Fhere were substantial field differences in production 
trends during the seventies (chart'l) The most notable were 
the decreases that occurredl^engineering and the physical 
sciences, in contrast, psychology and the life sciences gen* 
orally increased over the decade, with the latter reaching 
an all-time high of 4.760 doctorates in 1981. As a consequence 
of differential growth, the share of S/E doctorates fell from 
Z\ jidrcent in 1971 to 15 percent in 1981 for the physical 
sentences, and from 18 percent to 14 percent for engineering. 
Psychology doctorates grew from 11 percent ofJall S/E doc- 
torates in 1971 to 19 percent in 1981. Doctorates awarded 
in the life sciences increased from 24 percent in 1971 to 27 
-^<mjnt in 1981. f 

Otftt^iQces in/growth rates in baccalaureates are associated 
with .i consTH-erable amount of the field variation in S/E 
doctorate production trends. Fields with the largest 1971-81 
growth sates in doctorate production were generally the 
fields wVth above-average rates of growth in these pools. In 
the fi^Kl of life sciences, forexample. the number of bacca- 
re.ttes more than doubled between t97t and tiJHt, fully 
offsetting the effecls of the decline of about r>0 percent in 
the completion rate. There was relatively less variation 
among fields in changes in completion rates than in changes 
m the sue of-lhe baccalaureate pool (table If: Declines in 
"hese * dies ranged between 41 percent for engineering and 
the physical sciences to 53 percent for the social sciences; 
increuses in the pool ranged from 21 percent in the phy- 
sicul sciences to almost 300 percent in psychology. 
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Chart 1. Sclinci/inglnttrlng doctoratt v 
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sex 

Both the number and proportion of S/E doctorates awarded 
to women have been steadily increasing throughout the 
decade. The number of S/E doctorates awarded to women 
grew from 1,900 m 1971 or 10 percent of all such doctorates, 
to 4.000 in 1981 or 23 percent (chart 2). t Over this same period 
S7E36ctorafes awarded to rtrffiTeTTby^O percent to 13,600. 
Changes in the sex distribution of new S/E doctorates are 
related In part to the patterns of growth and decline in the 
S/E fields. Those fields with substantial proportions of 
women— psychology and the life and social sciences— were 

Chart 2. Sctonci and anginttring dqctonrtt 
production by itx 
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umori^ those showing increases in' the number of degrees 
earned^ while those with tower proportions 61 women — 
engineering and th^hystcal and mathematical sciences — 
%\ere ; .the fields^^whtch the total number of doctorates 
fell. V^omenTrepresentauori. howev er, increased in all S/E 
fi#rts^ but the changes were not uniform. In 1981. as in 1971. 
ihe proportion of women was greatest tn psychology (44 per- 
centra 1981) and Jowest tn engineering (4 percent in 1981) 

The faster 1971-81 growth of S, E doctorates awarded to 
women is the result of both the more rapid relative growth 
in the female pool and the lesj rapid decline in the female 
completion rate (table 1). The female pool for all S/E fields 
-combined nearly tripled between 1971 and 1981. In terms of 
specific fields, the female pool more than doubled for every 4 
one except the physical arid mathematical sciences, which 
increased by only 44 percent and 62 percent, respectively. 
The female completion rate for all S/E degrees fell by only 
27 percent (compared with 55 percent for men); the field- 
specific declines in completion, rates for females were leps 
than those for males, and the female rate actually increased 
itr engineering and the physical sciences. Except for engi- 
neering, where the number of doctorates awarded to women 
has been rejptjvjely small, the female completion rate was 
generally slighter lower than that for males, but the dif- 
ference in completion rates between men and women nar- 
rowed between 1971 and 1961. 

RACE 

Among U S. citizens and permanent residents, the number 
of S/E doctorates awarded to racial or ethnic minorities in- 
creased about 7 percent between 1975 and 1981.* (See 1981 
data in chart 3 ) The largest minority group among S/E doc- 
torates was Asiaq Americans, approximately 5 percent in 



*Racni/ethnlc dtla wtrt first colltcttd In this survey in 1973. but some 
students used older versions of the questionnaire that year and (he next. 
Therefore, the data comparisons here are limned to 1975 end 1MJ. Approxi* 
metety S percent of the respondents did "not provide information on race. 
This reported shift in the proportion of doctorates awarded to minorities 
holda regardless of assumptions made about the racial distribution of non- 
respondenta. 



Chart 3. RicW/tthnic idintity of U.S. cfflzin and ptrmamnt 
rtsldint doctoratM: 1981 
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j both 1975 and.1981. Blacks, the, second largest minority 
group, and Hispanics. had substantial increases in numbers 
of S/E doctorates betyveen 1975 and 1981 but their shares 
. of the total were still relatively small. Since race/ethnic 
data are not regularly available for the pool of potential 
doctorates, it is not possible to analyze the determinants of 
these changes iadegree production, (f?on-U.S. citizens with 
temporary visas are not included in this analysts of race and 
ethnicity because the majority of them leave the United 
States after graduation and are not. therefore, part of the 
new supply of S/E doctorates for the U.S. labor market.) 

. CITIZENSHIP 

t The share of S/E doctorates awarded to, U.S. citizens has 
been declining. Compared to 1971. the number of U.S. citi- 
zens receiving S/E doctorates in 1981 was down 13 percent 
to 13,300. The proportion of U.S. citizens among S/E doc- 
torates fell slightly over the period from 81 percent to 78 
percent. 4 , t 

Engineering was the field with the highest proportion of 
non-U.S. citizen doctorate recipients in 1981 (51 percent). 
Other fields in which foreign citizens accounted for rela- 
tively large shares of 1981 doctorates were agriculture (39 
percent) and mathematics (31 percent) (chart 4). Because 
of current high demand for S/E employees, particularly in 
engineering, there is interest in the postdoctoral study and 

'These percentages are based only upon S/E doctorates whose citizenship 
is known Hence, these figures differ siighily from those shown tn chart A. 
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Chart 4. Citizenship status of 1981 sclenca/englnitflng (S/E) 
doctorate for fluids and subsfintial foreign participation 
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' ..employment plans of non'-U S. citir&ns wilh temporary visas. 

* Overall, about 40 percent of the S/E non-U S. doctorates 
with temporary visas had definite commitmertts in 1981 to 
stdC tn the United States after graduation, but over one- 
half (55 percent) of those in engineering had made arrange- 
ments to remain in the United States for postdoctoral study 
or employment. 

Postgraduate n Plana J 

ArpoOg US citizens and permanent residents, slight 
shifts in postgraduation plans occurred. Although a majority 
•of 1981 men and women S/E doctorates entered immediate" 
employment (67 percent of men and 6$ percent of women), 
'hese figures were -slightly below those for 1971 S/E doc- 
'orates (73 percent of men and 88 percent of women). In 
*um the percentage of men S/E doctorates undertaking 
postdottoral study rose from 23 percent to 30 percent and 
»hat of women S'E doctorates from 27 percent tp 32 percent. 

' ( 

EMPLOYMENT OF 3/E DOCTORATES 

* Employment opportunities for new doctorates changed 
ov^r the decade, particularly in the academic seetor. In 
1981 both S/E and non-S/E new doctorates were less likely 
to seek traditional academic employment, paralleling a shift 
in employment opportunity for the total S/E doctoral labor 
force.' 

Of the U S. citizens or permanent residents with employ- 
ment commitments. 43 percent of the S/E doctorates in 1981 — 
compared to 60 percent in 1971— indicated that they would 
be employed academically after graduation. Business and 
industry was the principal nonacademic employer (about 
21 percent in 1971 arid 30 percent in 1981], particularly 
among engineering and physical science doctorates. The 



•\*4iiontl Sclanct foundation. "Empl6yra«ni Opportunities (or Ph D Sci* 
^ •♦nhsti and Enginttfrt Shift Awty from Acadsmit to Industry." Scienct 
H-taurcttt Sfudlsi HtaMights [NSF 81 312} (Washington. DC. July 24. 




fraction with definite commitments for academic employ- 
ment dropped in all fields: in the physical sciences, for 
example. t£e share entering academic employment declined 
frQm 40 percent of 1971 doctorates to 13 percent of 1981 doc- 
torates/and in the life sciences the proportion»fell from 70 
percent in 1971 to 55 percent in-1981. 

Vostdoctoral STUDY 

^S/E doctorates constituted 90 percent of those entering 
postdoctoral study in 1981, Approximately one-third of all 
S/E doctorates chose this course. The life and physical sci- 
ences doctorates comprised three-fourths of the S/E doc- 
torates undertaking -postdoctoral study. In these fields 55 
percent of the life sciences doctorates and about 40 percent 
of the physical sciences xioctorates had such plans, 'Ehe 
majority of those S/E doctorates intending to pursue past- 
doctoral study cited desire for additional research experience. 
(56 percent) as their primary reason. The next most important 
reason was the desire to work with a particular scientist 
(20 percent). There was scant variation in the pattern/ of 
respdnstes by field, the only exception being in psychology 
where 22 percent of the doctorates gave "other " as their 

. primary reason for postdoctoral study. Postdoctoral intern- 
ship requirements in psychology are a possible explana- 
tion for this anomaly. * 

Those who undertpok immediate employment cited rea- 
sons for not taking a postdoctoral appointment. Both men 
and women S/E doctorates indkated that their primary 

' reasons for not taking a postdocWfal appointment was the 
availability of an attractiye ^firjloyraent opportunity (60 per- 
cent of men and 49 percent of women). Only 21 percent of 
all 1981 S/E doctocates— primarily those in psychology and 
mathematical, life, and social sciences— indicated that lack 
of opportunity for postdoctoral study prevented them from 
taking such an appointment. 



Detailed Statistical Tables on this subject will be available 
in Ute 1982. 
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